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Evacuation Priorities in Mass Casualty Terror-Related Events
Implications for Contingency Planning
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Objective: To assess evacuation priorities during terror-related
mass casualty incidents (MCIs) and their implications for hospital
organization/contingency planning.
Summary Background Data: Trauma guidelines recommend evac-
uation of critically injured patients to Level I trauma centers. The
recent MCIs in Israel offered an opportunity to study the impositions
placed on a prehospital emergency medical service (EMS) regarding
evacuation priorities in these circumstances.
Methods: A retrospective analysis of medical evacuations from
MCIs (29.9.2000–31.9.2002) performed by the Israeli National
EMS rescue teams.
Results: Thirty-three MCIs yielded data on 1156 casualties. Only
57% (506) of the 1123 available and mobilized ambulances were
needed to provide 612 evacuations. Rescue teams arrived on scene
within �5 minutes and evacuated the last urgent casualty within 15–20
minutes. The majority of non-urgent and urgent patients were trans-
ported to medical centers close to the event. Less than half of the urgent
casualties were evacuated to more distant trauma centers. Independent
variables predicting evacuation to a trauma center were its being the
hospital closest to the event (OR 249.2, P � 0.001), evacuation within
�10 minutes of the event (OR 9.3, P � 0.003), and having an urgent
patient on the ambulance (OR 5.6, P � 0.001).
Conclusions: Hospitals nearby terror-induced MCIs play a major
role in trauma patient care. Thus, all hospitals should be included in
contingency plans for MCIs. Further research into the implications
of evacuation of the most severely injured casualties to the nearest
hospital while evacuating all other casualties to various hospitals in
the area is needed. The challenges posed by terror-induced MCIs
require consideration of a paradigm shift in trauma care.

(Ann Surg 2004;239: 304–310)

Civilian mass casualty events are becoming an increas-
ingly important security issue all over the world1–3 since

terrorism is not an endemic phenomenon, but an epidemic.
Prehospital Trauma Life Support (PHTLS) guidelines

state that critically injured, but salvageable patients, should
be promptly evacuated and transferred, preferably to a Level
I trauma center, immediately following primary triage and
resuscitation.4 This approach has been practiced by the rescue
teams of the Magen David Adom Israeli National Emergency
Medical Services (MDA) since Advanced Trauma Life Sup-
port (ATLS) courses were initiated in Israel in 1990.

Thus, PHTLS and ATLS guidelines have been strictly
followed in Israel, resulting in admission of most major civilian
trauma victims to trauma centers. However, the recent onslaught
of terror related mass casualty incidents in this country has
forced a change in practice in such circumstances, resulting in a
paradigm shift. Both PHTLS and ATLS deal primarily with the
treatment of a single patient. In the situation of a mass casualty
incorporating multiple and severe civilian injuries, evacuating all
critically injured patients to a Level I trauma center may not be
applicable, as treatment of a patient population must take priority
over treatment of individuals.5 In a mass casualty event, the
impositions placed upon prehospital rescue services in regards to
evacuation priorities become the most dominant consideration.
This phenomenon has been observed during the recent events in
Israel.

We undertook to perform a retrospective analysis of
medical evacuations carried out by the MDA rescue teams
from the scenes of terror related mass casualty incidents to
examine whether PHTLS evacuation guidelines remain valid
in these circumstances. Our study offers a unique insight into
real-life evacuation priorities in such real-time events. This
experience has led us to realize that a paradigm change may
be necessary in contingency planning for such circumstances,
with a shift from the trauma center concept to medical centers
in general.

METHODS
A retrospective analysis was performed of emergency

medical evacuations from terror related mass casualty inci-

From the *Hadassah Hebrew University Medical Center, Jerusalem; and the
†Magen David Adom Israeli National Emergency Medical Services,
Jerusalem, Israel.

Reprints: Sharon Einav, MD, Department of Anesthesiology and Critical
Care Medicine, Hadassah University Medical Center, Ein Kerem Cam-
pus, POB 12000, Jerusalem 91120, Israel. E-mail: bromi@md2.huji.ac.il.

Copyright © 2004 by Lippincott Williams & Wilkins
ISSN: 0003-4932/04/23903-0304
DOI: 10.1097/01.sla.0000114013.19114.57

Annals of Surgery • Volume 239, Number 3, March 2004304



dents by the rescue teams of the Israeli MDA organization
during the 2-year period from September 29th 2000 to Sep-
tember 31st 2002. Mass casualty incidents were defined as
terrorist attacks of a large enough scale to recruit most of the
rescue teams and security force resources within a defined
region, regardless of the actual number of casualties. Some of
these incidents were ongoing during the actual mobilization
of the rescue teams and throughout the process of medical
evacuations; therefore the potential for casualties rather than
the actual number of casualties was often the deciding factor.

The Israeli MDA emergency medical service has the
advantage of being a nationwide network with a central
command allowing for centralized on-scene organization and
later data collection with post hoc analysis. All ambulance
mobilization and movement is coordinated by the regional
dispatch center. The decision-making process regarding the
choice of hospital at the time of evacuation is as follows: the
most senior medical person intended to accompany the indi-
vidual ambulance reports the patients’ injuries to the senior
coordinator on location and together they choose a destina-
tion. Upon leaving the location of the event, the ambulance
driver notifies the dispatch center of the intended destination.
The dispatcher may suggest that the ambulance be directed
elsewhere based on their knowledge of previous evacuations
to this location (e.g.; inundation). The senior medical person
in the ambulance is, however, entitled to insist on continuing
to the specified location. This person is also entitled to change
the destination of the ambulance if reassessment of the
patients’ injuries/condition justifies such a decision to their
estimation. When a patient is in extremis, evacuation will be
to the hospital most proximal to the event.

Each mass casualty incident incurs a series of routine
debriefings. Data were obtained from real time recordings of
dispatch and vehicle personnel and from the protocols of the
MDA debriefings that immediately followed each and every
incident.

For the purposes of this study, the locations of the mass
casualty incidents were divided into 3 types of regions ac-
cording to hospital accessibility. An event was categorized as
occurring within a large urban region if it took place within
the metropolitan area of 1 of the 3 largest cities in Israel. In
these cities evacuation options included a trauma center as
well as other medical centers. Events that occurred within
smaller cities with a relatively large population but with only
medical centers in close proximity were categorized as urban
events. Events were categorized as occurring within a rural
region if they transpired either in a sparsely populated area or
in a town with a small population, provided the evacuation
time from this location to both trauma centers and all other
medical centers was greater than 20 minutes.

Mass casualty incidents were included in the study only
if the MDA debriefings contained sufficiently detailed infor-

mation and the location of the incident fell clearly within one
of the 3 region categories.

During evacuations patients are categorized by MDA
personnel as urgent or non urgent. An urgent patient is always
considered and treated upon arrival to hospital as though they
were critically injured. However, only two thirds of urgent
patients are found to be critically injured while one third is
found to be moderately injured. This initial overtriage mini-
mizes undertriaging of potentially life threatening injuries.5

We looked at the evacuation pattern of the entire patient
population and of patients defined as urgent in relation to the
types of hospitals and various other factors affecting deci-
sion-making, such as: times to arrival of ambulances and
times to evacuation, the number of available ambulances, the
distance to the various hospitals, and the breakdown of the
severity of injuries according to the admitting hospital.

To achieve a reproducible estimate of the relative
distances of each hospital from each incident site, an assess-
ment of the following considerations was made: the actual
distance in kilometers by vehicle, the topography (hilly or
flat, straight or tortuous), the quality of the roads, and the
density of the traffic at the particular time of the event. Each
factor was given a score of either 0 (no impact) or 1 (negative
impact) and hospitals participating in the incident by admit-
ting injured patients were then graded accordingly. The
hospital or hospitals receiving the lowest score (either 0 or 1)
were defined as close. The hospitals that received the highest
scores (3–4) were defined as distant. Those receiving an
intermediate score (2) were defined as intermediate.
Statistical Analysis. Data was collected and analyzed using
Access 2002 (© Microsoft Co. Redmont WA). A database
was designed for the purposes of this study, allowing linkage
of appropriate details. Statistical analysis was performed
using SPSS 10 (SPSS Inc. Chicago, Illinois). Descriptive
statistics used included counts, means, ranges, SDs, and
proportions. Logistic regression was used to seek for the
independent factors predicting evacuation to a Level I trauma
center. Univariate analysis was used initially, followed by
multivariate analysis (stepwise backward) to adjust for co-
variates and possible interactions. The time from the begin-
ning of the event to evacuation was examined as both a
continuous and a categorical variable (stratified into 5-minute
periods).

RESULTS
From September 29th 2000 to September 31st 2002,

1116 terror related incidents occurred in Israel. Of these
events, 45 were mass casualty incidents in the sense that most
of the rescue services and security force resources in a certain
region were mobilized. The MDA records of all of these
incidents were screened for the purpose of this study. Seven
incidents were excluded from the study because of poor
quality or inadequate data. Five events occurred in regions
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that did not clearly fall within our definition of the region
categories. Thus the full data from 33 mass casualty incidents
form the basis of this study.

Twelve of these incidents occurred within a large urban
region. Of these, 4 were explosions in a closed space, 5
explosion in an open space, and 3 automatic weapon shoot-
ings. Twelve incidents occurred in urban regions: 4 explo-
sions in a closed space, 4 explosions in an open space, 3
automatic weapon shootings, and 1 combined explosion with
automatic weapon shooting. Only 9 events occurred in rural
regions: 4 explosions in a closed space, 1 explosion in an
open space, 3 automatic weapon shootings, and 1 combined
incident of explosion and automatic weapon shooting.

In the 33 incidents, 230 died and a total of 1156 injured
were evacuated to hospitals, yielding a dead to wounded ratio
of 1:5 corresponding to the ratio typical of military combat in
conventional wars.5

The upper portion of Table 1 details the total and per
incident number of all and urgent casualties in the various
regions. Urgent patients comprised 20.4% of the total. The
lower portion of Table 1 depicts the choice of hospital made
by the rescue teams for both the urgent and the non-urgent
patients: trauma center or medical centers. In all 3 regions the
overwhelming majority of patients were evacuated to medical
centers: 69% in the large urban regions, 95% in the urban
regions, and 77% in the rural regions. In the urban and rural
regions the trauma centers received only small numbers of
urgent patients: 9% and 34% respectively. Even in the large
urban regions slightly less than half (48%) of the urgent
casualties were evacuated to a trauma center despite much
easier accessibility.

The time to arrival of rescue teams on scene, as judged
by ambulance arrival times, was shorter in large urban and
urban than in rural incidents (4 � 2; 3 � 2 and 8 � 3 minutes,
respectively). In these regions less time also elapsed from the

arrival of the first ambulance to the first evacuation (large
urban 5 � 2, urban 6 � 3, and rural 13 � 4 minutes), the last
urgent evacuation (large urban 16 � 5, urban 17 � 8, and
rural 44 � 26 minutes), and the last evacuation altogether
(large urban 37 � 17, urban 39 � 24, and rural 90 � 60
minutes).

A total of 1123 ambulances were mobilized for the 33
mass-casualty incidents (Table 2). For organizational reasons
(following initial traffic and on-scene reports to the dispatch
center), only 893 ambulances (79%) were allowed to reach
the location of the incidents, and only 506 ambulances (57%)
actually provided 612 evacuations. Ninety-three ambulances
performed more than 1 round of evacuations. Nineteen evac-
uations were performed from safe points to protect medical
assets from a second hit.5 In these evacuations armored
ambulances were used to transport the casualties under fire
directly from the scene of the incident to a nonarmored
ambulance or a helicopter waiting at a safe point (Table 2).
Thus more than 1 vehicle was used to transport these patients,
yielding an average of 0.93 evacuations per ambulance in the
rural region, compared with 1.22 and 1.41 evacuations per
ambulance in the large urban and urban regions (Table 2).

Table 3 demonstrates the choice of hospital made by
the rescue teams by the distance of the hospital from the
location of the incident in each region. In the urban and rural
regions the overwhelming majority of patients in general, and
urgent patients in particular, were transported to the nearest
hospital. Even in the large urban regions, where trauma
centers are more accessible, close to half of all patients and of
the urgent patients were transported to the nearest and inter-
mediately close medical centers. Trauma centers, often being
the most remotely located, received only slightly more than
half of the urgent patients. Due to the very early arrival of
MDA teams and the rapidity of evacuation, a few urgent
patients were dead upon arrival to hospital.

TABLE 1. Casualties by Type of Region and Choice of Hospital: Trauma Centers Versus Medical Centers

Large Urban (n � 12) Urban (n � 12) Rural (n � 9)

Casualties
All casualties

Total 495 465 196
Mean (range) 41.25 (8–83) 38.75 (5–100) 21.77 (6–30)

“Urgent” casualties
Total 118 56 62
Mean (range) 9.83 (5–21) 4.66 (0–22) 6.88 (5–9)

Primary triage Trauma centers Medical centers Trauma centers Medical centers Trauma centers Medical centers
“Urgent” 57 61 5 51 21 41
“Non urgent” 85 255 19 302 24 110
Unknown 11 26 0 88 0 0
Total (%) 153 (31%) 342 (69%) 24 (5%) 441 (95%) 45 (23%) 151 (77%)
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Secondary transfer within 2 hours of injury occurred in
4 patients in the large urban regions, in 20 patients in urban
regions, and in 3 patients in rural regions. For the majority of
these patients, insufficient data exists regarding the urgency
of their initial evacuation and the type and severity of their
injuries. Twenty-four of these 27 patients were transferred
from a medical center to a trauma center. We have no valid
data regarding the extent and timing of the secondary wave of
patient transfer occurring later.

The independent variables predicting evacuation to a
Level I trauma center are presented in Table 4. The proba-
bility of an ambulance heading towards a Level I trauma
center was 9.3 times higher if the evacuation occurred within
10 minutes of the beginning of the event (P � 0.003) and 5.6
times higher if there was an urgent patient on board (P �
0.001). If the trauma center happened to be the hospital
closest to the event, the probability of a patient being evac-
uated to this location was extremely high (OR 249.2, P �
0.001), in events where the Level I trauma was only at an
intermediate distance the probability of the patient being

evacuated to the Level I trauma center dropped, and even
more so when the trauma center was the most distant (OR 3.5,
P � 0.043) (Table 4). The probability that an ambulance
would head towards a trauma center also increased by almost
1.7 per each urgent patient already evacuated to this location.

DISCUSSION
Most interesting and important in our study is the fact

that in the setting of terror related mass casualty events, the
majority of all patients and the majority of urgent patients
were evacuated to the nearest hospital and not necessarily to
trauma centers. This was obviously most common in areas
lacking a trauma center, but clearly occurred even in large
urban regions, where the hospitals that happened to be in
greater proximity to the event, rather than the trauma center,
received a considerable number of both urgent and non urgent
patients.

Compared with everyday civilian trauma, terror-related
mass casualty events involve a relatively large proportion of

TABLE 3. Choice of Hospital by Distance From the Incident (Primary Triage Only)

Large Urban Urban Rural

Close Intermediate Distant Close Intermediate Distant Close Intermediate Distant

“Urgent” 8 49 61 36 15 5 40 16 6
“Non urgent” 76 87 177 182 120 19 77 38 19
Unknown 5 8 24 50 38 0 0 0 0
Total 89 144 262 268 171 24 117 54 25
Grand total 495 465 196

TABLE 2. Ambulance Availability and Evacuations

Large Urban (n � 12) Urban (n � 12) Rural (n � 9) All (n � 33)

Ambulances mobilized 483 344 299 1123
Ambulances that arrived on scene

(average/event)
413 (34.3) 248 (20.7) 242 (19.4) 893

Total number of evacuating ambulances
(% of arriving ambulances)

216 (52%) 165 (67%) 125 (52%) 506 (57%)

Evacuations by type of injury
Wounded 261 225 115 601
Deceased 2 7 2 11

Evacuations by destination*
To safe point 0 2 15 17
To helicopter 0 0 2 2
To hospital 261 225 99 585

All evacuations 263 232 117 612
Patients per evacuation (mean � SD) 1.77 � 1.06 2.04 � 1.24 1.70 � 0.87 —

*Evacuations to the Institute of Forensic Medicine are not included.
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severely injured casualties.6 In our experience there was a
high incidence of multiple penetrating injuries (unpublished
data) and a large number of complex multiorgan and multi-
system injuries.6 The mechanisms of injury in this scenario
are often multiple: blast, penetrating shrapnel, burn injury,
and gunshot wounds. Unusual and often lethal shrapnel
(screws, nails, bolts, metal scraps, and ball bearings) and
dangerous chemical substances have been added to bombs.
Additional considerations include the possibility of infective
agents such as hepatitis, HIV, and other biological hazards
being transmitted to the victim by penetration of foreign
tissue (bone splinters and blood). The type of injuries sus-
tained in these circumstances may easily lead to under-triage,
as these aforementioned vectors may cause unpredictable and
extensive tissue damage, often initially insidious, and may
therefore lead to a sudden and unexpected deterioration in the
condition of the patient.

The recent, 2-year Israeli experience with terror-related
attacks has challenged our traditional trauma care system,
raising the question of a paradigm shift. Prior to outlining the
lessons gleaned from these civilian mass casualty incidences,
it is important to briefly survey some of our previous concepts
of military and civilian trauma care and management.

The evacuation hospital is one of the most important
concepts that has emerged from the accumulated experience
of the Israeli Defense Force medical corps during combat.
The principle missions of this front-line medical facility are:
performing primary triage and resuscitation, prompt life or limb
saving surgery (only when absolutely necessary), and later
evacuation to appropriate civilian medical centers. The evacua-
tion hospital concept was successfully tested and practiced in the
1973 war in the Sinai Peninsula and in the 1982 conflict in
Lebanon. Ultimately it was also suggested that civilian mass
casualty events in this country should follow this concept.7

TABLE 4. Factors Predicting the Choice of Hospital

Variable

Univariate Analysis Multivariate Analysis

Odds Ratio (95% CI) P value Odds Ratio (95% CI) P value

Violence ongoing during evacuations 3.799 (1.498–9.635) 0.005
Type of region

Large urban vs. rural 3.952 (2.101–7.435) �0.001
Urban vs. rural 0.479 (0.214–1.071) 0.073

The number of ambulances that arrived at the
event

1.079 (1.055–1.103) �0.001 0.962 (0.944–0.98) �0.001

Type of ambulance 0.464 (0.264–0.815) 0.07
Time from event beginning to ambulance

departure (minutes)
0.994 (0.984–1.004) 0.228

Time of ambulance departure relative to the
beginning of the event

Before/after 10 minutes 2.374 (1.162–4.851) 0.018 9.296 (2.172–39.78) 0.003
Before/after 15 minutes 1.381 (0.819–2.331) 0.226
Before/after 20 minutes 1.484 (0.929–2.371) 0.099
Before/after 30 minutes 0.739 (0.449–1.216) 0.233

Serial number of the departing ambulance (1st,
2nd, etc.)

0.991 (0.954–1.029) 0.622

The total number of ambulances that evacuated
patients from the event

1.013 (0.989–1.038) 0.281

Distance of the hospital from the event
Intermediate vs. distant 4.153 (1.469–11.738) 0.007 3.534 (1.038–12.034) 0.043
Close vs. distant 73.264 (28.643–187.4) �0.001 249.214* (68.739–903.537) �0.001

Total number of patients evacuated in the event 1.001 (0.992–1.010) 0.85
Is this the first evacuation this ambulance made

from the event
1.266 (0.738–2.173) 0.392

Number of “urgent” patients already evacuated to
this hospital

1.125 (1.019–1.242) 0.02 1.668† (1.378–2.018) �0.001

“Urgent” patient on the ambulance 2.746 (1.804–4.179) �0.001 5.632 (2.565–12.369) �0.001

*May stem partly from the small number of patients evacuated to a distant trauma center.
†Most probably positive since this is a derivative of the proximity of the trauma center to the location of the event.
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The initial civilian implementation of this strategy
occurred in the early 1990s when Israel experienced a wave
of terrorist bombings against public transportation buses. For
the first time, the EMTs faced large-scale incidents within a
civilian population, suffering unique and previously un-
known, immediately life-threatening injuries.8–10 The di-
lemma faced was evacuating many urgent casualties to a
more distant trauma center versus transporting them to a
closer medical center for lifesaving resuscitation.

The current wave of terrorist attacks against civilians
began in September 2000 and involved either suicide bomb-
ers or automatic weapon fire in crowded public locations.
These incidents were much more frequent and on a larger
scale than previously, demanding an immediate and full scale
response of both rescue and security forces to isolate the
danger zone, search for secondary bombs or gunmen, contain
the ensuing public panic, and rapidly and efficiently evacuate
the many severe casualties. At the same time, the high
incidence of events also inflicted a significant burden of
trauma patient admissions upon the various hospitals across
the country, inundating limited civilian hospital facilities that
are not normally geared towards admission of such large
numbers of trauma patients within a short period of time.

In their contingency plan for mass casualties and war
situations in Israel, Shemer et al assumed, based on the model
of the evacuation hospital, that the most proximal hospital
will receive the brunt of the casualties.11 This assumption has
not been tested or proven in real-life civilian mass casualty
incidents prior to September 2000. Our data demonstrate that
on site, only minimal medical intervention with rapid evac-
uation to the nearest medical facility occurred. In this sce-
nario, the nearest hospital therefore functioned as the civilian
equivalent of the military evacuation hospital. Indeed the
scoop and run principle was practiced in our current experi-
ence, not only for the individual patient, but also for the entire
mass of casualties (en masse scoop and run).

The change of paradigm involves both on-scene man-
agement of mass casualty events, as well as hospital organi-
zation and contingency planning.

On-scene organization in civilian mass casualty events
traditionally included 4 stages: a chaos phase followed by
reorganization, site cleaning, and a late phase.3 Our recent
experiences suggest that the sequence of on-scene manage-
ment of mass casualty terrorist attacks against a civilian
population should in fact include: (1) rapid primary on-scene
triage within seconds to minutes of arrival by experienced
emergency medical teams with only minimal medical inter-
vention; (2) immediate evacuation of critically injured or
premorbid casualties to the nearest hospital for primary re-
suscitation and stabilization (evacuation hospital concept);
(3) and evacuation of all other casualties to all other medical
centers to avoid over extending the capacity of any one
hospital. Our analysis of on-scene events shows that during

the evacuation process, time constraints allow for no organi-
zation or crowd control attempts. Proper execution of these
measures, which require a high level of coordination and
communication,12 may result in survival of casualties that
may have been considered nonsalvageable in a military sce-
nario. In the civilian scenario these casualties may stand a
good chance of survival if rapid evacuation is provided to a
nearby, well-prepared, and well-equipped hospital.

As a result of the evacuation priorities determined by
the on-scene rescue teams, all hospitals should be prepared to
act as the evacuation hospital in the case that a mass casualty
event occurs in their vicinity. The evacuation of critically
injured patients to the nearest hospital is clearly predicated on
that facility possessing the means to deal with such a situa-
tion. This must be ensured by central governance that carries
the responsibility of equipping hospitals and performing pe-
riodic drills for mass casualty events, as is the case in Israel.
We recommend that all hospitals achieve an appropriate
degree of surgical capability, be well disciplined in trauma
care, and that all personnel (medical, nursing, and ancillary
staff) participate in periodic training programs and hospital
drills.

Based on simulation models, expansion of diagnostic
imaging modalities and resuscitation beds should be given
priority.13 Current contingency planning does not encompass
all hospitals, and recommends periodic training for key di-
saster response personnel only.14

Even in the best of circumstances, mass casualty inci-
dents carry the potential of overwhelming the capabilities of
even the most organized of medical systems. A comprehen-
sive and immediate demand is made upon resources, render-
ing even the initial in-hospital phase of minimal acceptable
care extremely difficult to maintain.15 This situation may be
exacerbated by the currently accepted practice of overtriage.
Thus, coordination between hospitals for a bi-directional
secondary wave of interhospital patient transfer may be
required to alleviate disruption of routine work and provide
relief for inundated trauma centers, as well as other medical
centers.

Until further data is available regarding the correlation
between the on-scene injury assessment and the in-hospital
findings, and the implications of the current practice on
patient outcome, our experience with terror induced civilian
mass casualty events stresses the major role for each and
every hospital in such an event. The constraints placed upon
the rescue teams in such events necessitate evacuation of the
most severely injured casualties to the nearest hospital, which
should be appropriately equipped and staffed by personnel
qualified to treat such injuries. All other casualties will need
to be directed to all other medical facilities to avoid over-
extending the capacity of any one hospital. Terror related
mass casualty events pose a new challenge for trauma care
and require consideration of a paradigm shift.
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